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BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDA: 74-446 APPLICANT: Novopharm
DRUG PRODUCT: Terazocin HCL Tablets 10 mg, 5 mg, 2 mg and 1 mg

The Division of Bioequivalence has completed its review and has
no further questions at this time.

We acknowledge that the following dissolution testing has been
incorporated into your stability and quality control programs:

The dissolution testing should be conducted in 900 mL of
water , at 37 C using USP Apparatus ( II ) at 50 rpm. The
test product should meet the following specifications:

Not less than ¥(Q) of the labeled amount of the drug in
the dosage form is dissolved in 30 minutes.

Please note that the bioequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon -
consideration of the chemistry, manifacturing and controls,
microbiology, labeling, or other scientific or regulatory
issues. Please be advised that these reviews may result in the
need for additional bioequivalency information and/or studies,
or may result in a conclusion that the proposed formulation is
not approvable. '

Sincerely yours,

. -
Dale P. Conner, Pharm. D.
Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research



Terazocin Hydrochloride Novopharm Limited

1 mg, 2 mg, 5 mg and 10 mg Tablets Ontario Canada
ANDA # 74446 Submission Date:
Reviewer: Andre J. Jackson January 29, 1999

Review of Bioequivalence Study Amendment and
Dissolution Data for 10 mg, 5 mg, 2 mg and 1 mg Tablets

Introduction:

The firm submitted a biocequivalence study on December 16, 1993
for their 5 mg tablet which was found to be acceptable by the
Division of Bioequivalence. The 1 mg, 2 mg and 10 mg strenghts
were granted waivers of the in vivo requirements based upon the
5 mg in vivo study. The firm is changing the source of their
raw material from and are submitting dissolution
data to support this change.

Comments:
1.The dissolution data in Table 1 are acceptable.

2.The submission is acceptable based upon CFR 320.24 (b) (6).

Recommendations:
1. The dissolution testing data conducted by Novopharm on its
Terazocin Hydrochloride Tablets (raw material 10

mg, lot # 3187PD, 5 mg tablets lot # 3186PD, 2 mg tablets,
lot # 3185PD and 1 mg tablets, lot # 3184PD, comparing it
to Terazocin Hydrochloride Tablets (raw material 10
mg, lot # PD 2505, 5 mg tablets, lot # PD 2504, 2 mg
Tablets, lot # PD 2503 and 1 mg tablets, lot # PD 2502 is
acceptable. The firm has previously conducted an
acceptable in vivo Bioequivalency study (December 16,
1993), comparing the test product with Hytrin 5 mg tablets
mamifactured by Abbott. Therefore, Novopharm's Terazocin
Hydrochloride Tablets, 10 mg, 5 mg, 2 mg and 1 mg are
biocequivalent to the reference products, Hytrin Tablets, 10
mg, 5 mg, 2 mg and 1 mg manufactured by Abbott.



2. The dissolution testing should be incorporated into the
firm's manufacturing and controls programs. the
dissolution testing should be conducted in 900 ml of water
at 37°C using USP XXII apparatus 2 (paddle) at 50 rpm. The
test should meet the following specifications:

Not less than % of the labeled amount of the drug is
dissolved in 30 minutes.

Andre' J. Jackson JSI

Division of Bioegquivalenc
Review Branch I
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Dale P. Conner, Pharm.D. 4

Director, Division of Bioequivalence



Table 1 . 1In Vitro Dissolution Testing

Drug (Generic Name) :Terazocin

Dose Strength:1 mg, 2 mg, 5 mg and 10 mg
ANDA No.:74-446

Firm:Novopharm

Submission Date:January 29, 1999

File Name:74446AW.199

I. Conditions for Dissolution Testing:

USP XXII Basket: Paddle:x RPM:50

No. Units Tested: 12

Medium: Water Volume:900 ml

Specifications:NLT % in 30 min

Reference Drug: Hytrin

Assay Methodology:
IT1. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # 3184PD Lot # PD 2502
(Minutes) Strength(mg) 1 Strength(mg) 1

Mean % Range sCV Mean % " Range FCV
10 44 .9 21 94.7 6.6
20 74 .4 14.3 99.1 2.5
30 83.7 10.9 99.2 2.3
40 87.9 8.5 99.3 2.2
50 89.9 7.3 99.2 2.2
60 91.7 6.5 99.2 2.2
Sampling _ Test Product Reference Product
Times Lot # 3185PD Lot # PD 2503
(Minutes) Strength(mg) 2 Strength(mg) 2
Mean % Range %CV Mean % Range %CV

10 79.3 12.4 101.1 3.1
20 ——- | 100.8 1.9 103.5 2.4
30 101.8 1.4 103.6 2.5
40 101.8 1.6 103.7 2.5




50 101.7 1.5 103.8 2.5
60 101.8 1.5 103.9 2.4
Sampiing Test Product Reference Product
Times Lot # 3186PD Lot # PD 2504
(Minutes) Strength(mg) 5 Strength(mg) 5
Mean % Range' sCV Mean % Range sCV
10 84.5 12.5 97.3 A 10.4
20 101.9 3.2 102.5 1.4
30 103.6 2.4 103 1.4
40 103.7 2.3 103.1 1.5
50 103.8 2.3 103.2 1.5
60 . 103.9 2.3 103.3 1.4
Sampling Test Product Reference Product
Times Lot # 3187PD Lot # PD 2505
(Minutes) Strength(mg) 10 Strength(mg) 10
Mean % Range sCV Mean % Range $CV
10 55.1 12.5 89.9 B 11.2
20 88.3 8.1 99.2 2.1
30 97.7 3.8 99.7 1.1
40 99.8 2.2 100.0 1.3
50 100.1 2.0 9909 1.3
60 100.1 2.1 99.9 1.3
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Terazocin Hydrochloride Novopharm Limited
5 mg Tablets Ontario Canada
ANDA # 74446 Submission Date:
Reviewer: Andre J. Jackson December 16, 1993

Review of Bioequivalence 8tudy,
Dissolution Data and Waiver Request for 10 mg,
2 mg and 1 mg Tablets

Introduction:

Terazocin is a quinazoline derivative used as a selective alpha-1-
selective adrenoceptor agent for the treatment of hypertension. :
Terazocin is completely absorbed and undergoes minimal first-pass
metabolism. Peak concentrations of about 20 ng/ml are observed at
1 hour following a 1 mg oral dose. The reported elimination half-
life is 12 hours and the drug is highly bound to plasma proteins
and the oral absorption is not affected by food.

Objective:

To determine the rate and extent of Terazocin 5 mg tablets, as
compared to Hytrin 5 mg tablets manufactured by Abbott Labs.

Study Design: -
The study was done in 24 healthy male subjects as a single dose
two-period two-treatment crossover study.

Study Facilities:

The  clinical - portion of the study was done at
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Urinalysis - pH, Specific Gravity, Protein, Sugar and
Microscopic Examination.

B. Subjects met the following criteria to be included in the

study:

1. Male 18-45 years of age and within 10% of ideal body
weight.

2. Normal vital organ/endocrine functions as reflected by

medical history, physical examination, laboratory
studies and ECG.

3. Chest X-ray within normal limits (optional if no
indication of pulmonary abnormality).

C. Subjects with the following criteria were excluded: y

1. Any cardiovascular disease including hypertension,
ischemic heart disease, arrhythmias.

2. Known hypersensitivity to terazocin, prazocin or
doxazocin.

3. Any condition requiring chronic medication, either

prescription or OTC.

4. Alcoholism, naréotic, barbiturate, or poly-drug abuse.

5. Treatment w1th OTC/Rx drugs w1th1n 2 weeks prlor “to
_ study. A

6. Dlabetes.

7. Thyr01d dlsease.

7_8.»1”H15tory of Hepatltls.ﬁﬁv“'i”




hours prior to, and throughout each study period. Subjects
refrained from alcoholic beverages throughout the study.

The formulations investigated in the study were:

Drug A: Test Drug: Terazocin 5 mg tablets, lot # PD 2504, batch
size ) tablets, potency 97.4%.

Drug B: Reference Drug:Hytrin 5 mg tablet, lot # 65-103-AA-21,
expiry date Sept. 1, 1995

Subjects were fasted overnight and each received a total dose of
5 mg of terazocin with 240 ml of water at 7 AM(0 hour).

Blood Sampling Schedule:

Hour 0, 0.25, 0.5, 0.75, 1, 1.33, 1.67, 2, 2.5, 3, 4, 6, 8, 12,
16, 24, 36 and 48 hours post dose.

A total of 430 ml of blood was taken over the two study phases.
There was a seven day washout between dosing periods.

Blood Pressure Measurements:

Blood pressure and pulse rate were monitored during each study
phase at the following times:

0 (pre-drug), 1, 2, 3, 4, 5, 6, 7, 8, 12, 24, 36 and 48 hours
post dose. '

Analytical
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Statistical Analysis

ANGVA was performed at an alpha=0.05 using the GLM procedure of
SAS. The model contained the effects of subject within sequence,
sequence, period and treatment. Sequence effects were tested
against the mean sgquare term for subjects within sequence. All
other main effects were tested against the mean square error term.
The power to detect a 20% difference between formulations and the
90% confidence intervals for this difference was calculated for
each ANOVA.

Results

The pharmacokinetic data was analyzed on the Ln scale.

APPEARS THIS WAY
-ON ORIGINAL



Table 1. Térazocin mean piasma levels (+sd) for the subjects that
received the test and reference formulations after an
overnight fast. )

u TREATMENT A TREATMENT B

TEST REFERENCE

ﬂ Time (hrs) Mean sd Mean sd

H (4] 0.00 0.00 0.00 0.00
0.25 19.10 18.11 17.58 19.07-
0.5 55.55 29.86 67.88 28.06
0.75 64.84 21.91 82.33 26.26
1 68.24 20.81 78.12 22.50
1.33 63.54 21.19 76.17 22.10
1.67 63.69 19.26 72.28 20.21
2.0 62.62 17.76 69.90 . 21.02
2.50 58.99 16.22 65.54 17.87
3.0 57.18 15.46 61.38 20.33

4.0 51.72 11.35 57.80 18.01

" 6.0 42.80 12.18 48.35 14.38

ls.0 34.51 7.60 38.37 10.69

12.0 22.72 6.37 25.22 8.23
16.0 15.99 4.25 17.64 5.32

| 24.0 9.35 .~ |2.44 10.64 - 3.65

lse.c 3 4.55 - 1.34 5.15 " - 1.85

’[;é;OJ" o 2:éi@é Q;ézﬁgxg;@; zjsdfﬁgffu 1éééma;i?ﬁg;




Table 2.

Mean pharmacokinetic parameters + SD and 90% geometric

confidence intervals for subjects that received either the test or
reference terazocin formulations following an overnight fast.

II TREATMENT

Variable A=REF B=Novopharm Confidence
Interval

AUCL2 (ng/mlxhr) 912.39%255.81 812.33%+184.89
LNAUCL4 6.78 * 0.28 6.68 + 0.22 84.7 to 96%
AUCI3 (pg/mlxhr) 959.91+275.40 855.92+194.16

“ LNAUCI4 6.83 * 0.28 6.73 + 0.22 85.3 to 96%
CPEAK (ug/ml) 88.94% 24.22 78.86 * 22.36
LNCPEAKA4 4.45 + 0.28 4.33 + 0.28 82 to 96%
KEL-1 (hr) 0.061+0.007 0.061+0.009

I[ HALF (hr) 11.40% 1.28 11.64% 1.75

“ TPEAK (hr) 0.93 + 0.36 1.06 * 0.62 -——

Observed Mean % Standard Deviation
AUCL = AUC (0 to last measurable concentration)
"UCI = AUC (0 - infinity)

og Transformed

There was a 51gn1flcant perlod effect p<-05 for LAUC(O—lnf) for
terazoc1n.

Sub1ect Dropouts

There were no subject dropouts.
The ANOVA for d1astolic'pressure“indlcated a statlstically
51gn1flcant difference only at136 -hours. ;=There were : ot

Tfor systolic"pfessure nd -

-;n table

::Adverse‘ ffects re 1 s ed

g Iy
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Apparatus: Apparatus II-Paddle

Medium: Distilled Water at 37°C-900 ml
Sampling Times: 10, 20, 30, 40, 50 and 60 min.
Speed: 50 rpm

No.of units tested: 12

The results of the dissolution testing are attached in table 4.

Comments

1. The calibration curve run on 10/25/93 for subjects 16, 17
' and 18 did not have an acceptable calibrator at ng/ml
which is the lower limit of detection. However, the
. controls assayed on 10/25/93 were acceptable. Therefore,
the firm should have set the level of assay sensitivity at -
2.0 ng/ml for the following samples for subjects 16, 17 and

18.

Sample Number Reported Value
Sub 16, 48 hr-T ng/ml
Sub 18, 48 hr-T ng/ml
sub 18, 48 hr-R ' ng/ml

Due to the small number of samples affected by the
extrapolation below the level of the curve the overall
impact on the analysis would not be detectable.
Nonetheless, in the future the firm should not extrapolate
below the level of the lowest calibrator.

2. The 90% confidence intervals for the difference between the

. test and reference means for AUC(0-t),AUC(0-inf) and Cmax
for Terazocin were within the acceptable limits of
- of the reference mean on, the log scale. . o ¥

'9“ tand gl blétsiwere céﬁposﬁtloﬁgfiy;f
~proportfbnal(tabléw5) IS e Tk = :




manufactured by Abbott Laboratories has been found to be
acceptable by the Division of Bioequivalence. The study
demonstrates that under fasting conditions that Novopharm's
Terazocin Hydrochloride Tablets, 5 mg, are bioequivalent to
the reference product, Hytrin Tablets, 5 mg, manufactured by
Abbott.

The formulations for the 1 mg, 2 mg and 10 mg Terazocin
Hydrochlorlde Tablets are proportionally similar to the 5 mg
tablet which underwent a bioequivalency study. The waiver
of the in vivo bioequivalence study requirements for
Novopharm',s 1 mg, 2 mg and 10 mg tablets is granted. The

1 mg, 2 mg and 10 mg Terazocin Hydrochloride Tablets from
Novopharm are therefore deemed bioequivalent to the 1 ng,

2 mg and 10 mg Terazocin Hydrochloride Tablets manufactured

_ by Abbott.

The in vitro test results are acceptable. The dissolution
testing should be incorporated into the firm's manufacturing

and controls programs. the dissolution testing should be -
conducted in 900 ml of water at 37°C using USP XXII

apparatus 2 (paddle) at 50 rpm. The test should meet the
following specifications:

Not less than % of the labeled amount of the drug is
dissolved in 30 minutes.

The firm should receive comment 1.

‘Andre' J. Jackson ‘ S/ m

Division of Bloequlvalence
Review Branch I

A
N
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Table . In Vitro Dissolution Testing

Drug (Generic Name) :Terazocin

Dose Strength:1 mg, 2 mg, 5 mg and 10 mg
ANDA No.:74-446

Firm:Novopharm ’

Submission Date:December 16, 1993

File Name:74446SDW.D93

I. Conditions for Dissolution Testing:

USP XXII Basket: Paddle:x RPM:50

No. Units Tested: 12 -
Medium: Water Volume:900 ml

Specifications:NLT % in 30 min

Reference Drug: Hytrin

Assay Methodology: <
IlII. Results of In Vitro Dissolution Testing:
Sampling Test Product’ Reference Product
Times Lot # PD 2502 Lot # 65-104~AA-21
(Minutes) Strength(mg) 1 Strength(mg) 1
|| Mean % Range %¥CV | Mean % Range $cv
" 10 84.2 13 92.5 12
“ 20 97.8 3.4 98.1 6
n 30 199.1 2.9 99.5 5
||4o | 99.6 2.6 100.4 4.8
50 100 2.7 100.8 4.2
- 60 100.4 2.4 |101.3 4.0
Sampling | "7 Testhéfoduct - | " Reference’ Product

Times .. |- - 1 e s Lot . #.65- ~116-AA=21
(Mlnutes) . i ' it Strengthtmg) F

<msﬂ%%g

'-100




Sampling
Times
(Minutes)

Test Product
Lot # PD 2504
Strength(mg) 5

Reference Product

Lot # 65-103-AA-21
Strength(mg) 5

Mean % Range $CV | Mean % Range sCcv

10 95.6 2.4 91.6 5.4
20 98 2.1 94.8 1.5
30 98.3 2.2 94.7 1.3

1 40 98.3 2.1 94.9 1.3
50 98.3 2.1 94.5 1.4
60 98.2 o 2.0 94.8 "% 1.3

nSahpling - Test Product Reference Product
Times Lot # PD 2505 Lot # 62-908-AA-21
(Minutes) Strength(mg) 10 Strength(mg) 10

ﬂ Mean % Range $CV | Mean % Range 3CV

| 10 79.5 11.3 |o98.1 .5

“20 98.1 2.8 100.9 .
30 99.8 1.2 101.2 .

“40 100.5 0.86 101.4 .

“50 100.8 0.73 | 101.5 .

u 60 100.7 0.921 | 101.6 _ .




TABLE 3

TERAZOSIN 5 mg
STUDY NO. 1364

ADVERSE EVENTS
;IBIFLTS SUBJECT'S PHASELEGIMEN’" SYMPTOMS TREATMENT DURATION
NUMBER | INITIALS '
02 I A Toredness None 1 hr., 45 min. |
Lightheaded Placed on right side 47 min.
Headache Placed on right side 47 min.
05 1 B Headache None 1.5 hrs.
07 1 A Headache Ice pack applhied 10.5 hrs.
09 1 A Lightheaded Placed in bed 30 min.
11 I A Lightheaded Placed onrightside |1 hr., 28 min. ;
02 I B Nansea None 50 min.
05 I A Headache None 7 hrs.
10 )14 A Drowsiness Nane 3.5 hrs.
11 H B Dizziness Placed on right side 0.5 hr.
Headache None 2hrs. 35 min.
Dizziness Placed on right side | 2hrs..54min.
CODES:
*SEVERITY
MILD: Symptom sn smnoyance to the patient but did not hinder baseline functioning level; interminent or continvous:
prescription drug not ordinarily indicated but may have been prescribed because of the personality of the patient.
MODERATE: Sympmmmfmaﬂenﬂwmbmb&epm:mmfmmﬁmﬂfm&mgmhm&m

to health; prescription drug msy have been given.

SEVERE: Sympwmcmedmued:mmfommmlyhmmdorwenmdmﬂfmcum a definite hazard 1o health:
. mnm&ngmqhnebmmm“/wmmhnbnhmm

**REGIMEN
A

‘ 7 'l‘mm 5 mg Txbla; (chvphm)
B: Hytnn 5 m' Tablers (Abbon lecnmne:. U-S-A-) - ‘




TABLE 5 A. PROPORTIONALITY DATA BY WEIGHT
Terazosin Hydrochloride Tablets

1 mg, 2 mg, 5 mg, and 10 mg

INGREDIENT

COMPOSITION

PER

TABLET
(mg)

1. AI‘crazosin Hydrochloride

2. ‘/Lactosc

3.J Starch (Com).
4.1 Povidone (K:25 or K:26-28), USP

|

5." Tale,

6. VMagn’esium Stearate,

!

7. FD&C Yellow #6

~ 8./D&CRed #30

9. Jl:'D&;C Blue #1

10. l FD&C Blue #2

11. lD&C Yellow #10. L

Total Tablet Weight: mg

mg

N/A= not applicable (ingredient dqc? not ap'ﬁcar in 'pro@uct_) -

1243



TABLE 5 3. PROPORTIONALITY DATA BY PERCENTAGE
Terazosin Hydrochloride Tablets

1 mg, 2 mg, S mg, and 10 mg

INGREDIENT

COMPOSITION
PER TABLET

(%)

A won

q o w

Terazosin Hydrochloride ¢
Lactose -

Starch (Comn)

Povidone :

Talc,

‘Magnesium Stearate,
FD&C Yellow #6

D&C Red #30.,

9. FD&C Blue #1 .

10. FD&C Blue #2

11.

D&C Yellow #10 .

R Total Percentage: %

o

T

%

/A= not applicable (ingredient does not appear in product).
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